Post-translational modifications of recombinant proteins: significance for biopharmaceuticals.
The production of recombinant therapeutic proteins is one of the fastest growing sectors of the pharmaceutical industry, particularly monoclonal antibodies and Fc-fusion proteins. Currently, mammalian cells are the dominant production system for these proteins because they can perform complex post-translational modifications that are often required for efficient secretion, drug efficacy, and stability. These protein modifications include misfolding and aggregation, oxidation of methionine, deamidation of asparagine and glutamine, variable glycosylation, and proteolysis. Such modifications not only pose challenges for accurate and consistent bioprocessing, but also may have consequences for the patient in that incorrect modifications and aggregation can lead to an immune response to the therapeutic protein. This mini-review describes examples analytical and preventative advances in the fields of protein oxidation, deamidation, misfolding and aggregation (glycosylation is covered in other articles in this issue). The feasibility of partially replacing traditional analytical methods such as peptide mapping with high-throughput screens and their use in clone and media selection are evaluated. This review also discusses how further technical advances could improve the manufacturability, potency, and safety of biotherapeutics.